We make use of a natural experiment, hurricane 'Gudrun', and investigate the impact of human social interaction on attitudes towards guest workers on the labour market. Comparing attitudes between one group of Swedish forest owners that had interacted with guest workers and one that had not, differences in attitudes towards guest workers are identified concerning their labour market performance and work morale. Those who had interacted have a more positive attitude than those who had not. The experimental setting makes it possible to claim that this observed difference in attitudes was an effect of social interaction.
Introduction
There is a declining demographic trend all over Western Europe and increased labour mobility is often said to be a precondition to securing growth and maintaining welfare systems. According to Rauhut (2004) movement of labour is still limited within Europe as a whole, which from an EU perspective is problematic since free movement of labour is one of the cornerstones of the European Union. Among others, Svedberg (2005) has noted that in case of labour shortage, competition for workers may arise among West European countries, making a country's appeal to potential guest workers and immigrants a competitive advantage.
In Sweden, debate has recently turned towards stimulating labour immigration from nonEuropean countries. Yet few immigrants have arrived from the newest members of the EU to Sweden. The Baltic States and Poland, which today face large emigration of labour, have been EU members since 2004 and are covered by most of the rules concerning free movement of labour. From a purely geographical perspective it is reasonable to expect an increase in labour immigration from these new EU member countries to countries which are in close proximity. However, today many workers from countries adjacent to Sweden are choosing not to take up residence there but rather in countries like Norway, Ireland and Great Britain (see e.g. Dølvik and Eldring, 2006; Doyle et al., 2006; Gicquel et al. 2005) .
To explain workers' mobility and immigration, much research focuses upon why migrants prefer to take up residence in one country in preference to another. One explanation relates to the selection hypothesis (see e.g. Borjas, 1987) . Another important reason has a bearing on the attitudes that the inhabitants of the host country have about immigrants. So, the overall question at hand is what socio-economic and non-economic factors determine attitudes in favour of or against immigration. The research findings are somewhat mixed and often related to a specific country. For the USA, Scheve and Slaughter (2001) and Kenneth and Matthew (2001) show that it is mainly economic factors, such as income effects of immigration, skills, education, that influence attitudes, while Espenshade and Hempstead (1996) and Brenner and Fertig (2006) point to non-economic factors such as social interaction. Brenner and Fertig (2006) show that attitudes in the receiving country seem to determine the pull-factors behind the migration decision (i.e. conceptions that make the migrant choose to take up residence in a specific country). This increased focus upon cognition and preferences implies that there is a growing understanding of the fact that many factors are important when a person comes to a decision about where to work. Other research finds that there are mixes of economic and non-economic factors that determine attitudes towards immigration (See e.g. Mayada, 2004; Mayda, 2006, 2008; O'Rourke and Sinnott, 2006) . From a research model point of view this means that there is a need to include both economic and non-economic factors. In this study we will investigate the impact of social interaction 3 on attitudes while controlling for some socio-economic factors, using a natural experimental framework which will be explained in detail later. The question at hand is: Does social interaction between natives and guest workers influence natives' labour market related attitudes towards guest workers? If so, do attitudes become more or less positive as a consequence of that social interaction?
The outline of the study is as follows. The literature on inter-group influences is far from new and very extensive. We present a brief discussion in the following section. In section 3 we discuss the implications of our experiment and explain why we can identify an impact on attitudes. This is followed by a presentation of the survey that we used to collect data. In section 4 the results are stated. We begin by performing a factor analysis to determine the latent attitude dimensions found in the data. Then we investigate whether or not there are systematic differences between those who have interacted with guest workers and those who have not, while controlling for different socio-economic characteristics. Our main conclusion is that social interaction seems to promote more positive attitudes. Finally, section 5 gives concluding remarks.
Previous research: perspectives on formation of attitudes about labour immigrants and guest workers
According to Stein et al. (2000) research on attitude formation towards minority groups can be divided on the basis of two major explanations: context and contact. Unfortunately these two aspects of social interaction produce different results. Empirical investigations based on the context theories (i.e. studies of minorities within a certain region), conclude that living in the same area increases negative attitudes towards minorities, 4 while empirical investigations utilising contact theories indicate a reduction in prejudiced and negative attitudes towards minority groups. In this study we focus on the impact on attitudes caused by social interaction between majorities (Swedes) and minorities (Baltic guest workers); this research therefore rests upon inter-group theories that build on contacts. Much of the previous research on attitude formation towards labour immigrants based on contacts relates to Allport's (1954 Allport's ( , 1979 "contact theory" (see e.g. Ellison and Powers, 1994; Powers and Ellison, 1995; Forbes, 1997) . One main finding of this theory is that social interaction between inhabitants and labour immigrants is of central importance for integration. At the same time research found that not all kinds of social interaction were conducive to integration. Casual social interaction, i.e. daily encounters without direct personal contact between inhabitants and immigrants, reinforced prejudices and impeded integration, while contact in connection with work or closer relations, i.e. contact that involves conversations and friendship, is the kind of social interaction that reduced prejudices. After the contact theory was proposed, research has also focused on factors other than social interaction that might shape attitudes. So far the research has not concentrated upon whether or not formation of attitudes towards labour immigrants takes place through social interaction between natives and immigrants, or if it is based on prejudices. Instead, researchers have sought grounds for variation in attitude formation. For example Brenner and Fertig (2006) point out that educated people and people with educated parents harbour more positive attitudes towards immigrants. Another result is that city residents, who had experienced greater exposure to labour immigrants than rural residents, held more positive attitudes towards minorities.
Obvious methodological problems arise when it comes to determining how people arrive at their attitudes since they are shaped by prejudices and experiences, and by a combination of these. Brenner and Fertig (2006) have commented on these problems. The authors claim that the degree of respondents' xenophobia is often not defined in a generally accepted manner, and that such attitudes are not directly observable. One might hope that respondents reveal their true latent attitudes in their answers to a set of related questions on the same topic, but this is difficult to prove. This also precludes straightforward analysis of the causal mechanisms behind attitudes. The driving force behind prejudiced answers to questions regarding immigrants need not necessarily be xenophobia alone, since different unobservable traits might confound the answering behaviour. Further, Brenner and Fertig (2006) state that this constitutes a problem whenever there is no congruence between these unobservable attitudes. In another study Frolund Thomsen (2006) reviewed some American experiments in which people of different ethnic groups had to perform an assignment together. The experiments showed that those inhabitants that were part of the experiment held more positive attitudes towards immigrants than did members of the control groups. However, Frolund Thomsen (2006) also noted that the members of the groups knew they were being observed and that this likely affected the results. In a study of Danish attitudes towards immigrants, Frolund Thomsen (2006) observes that contact at work between groups is important when it comes to shaping attitudes. However, the effect is not completely unambiguous. It is hard to say what is cause and what is effect, and there are no obvious methods to deal with this complication with their research design.
To sum up, methodology is the big challenge when it comes to studying prejudices and the effect of social interaction in terms of shaping attitudes. There are no fixed paths to choose for observing the phenomenon in larger settings. Larger attitude surveys like the European Social Survey will always be burdened with an insufficient number of categories when it comes to measuring attitudes arising from prejudices and social interaction. It is inadvisable to leave out this dimension, since it might be of importance for making policy to reduce prejudices against foreigners. Therefore, we turn again to Allport and contact theory, but use a microscaled method to observe the social interaction variable.
Labour immigration to a Swedish province after hurricane "Gudrun"
To observe attitude formation in connection with social interaction, a specific case has been selected. Labour immigration to the province of Småland 5 is observed in connection to the forest harvest after hurricane "Gudrun" hit the province in January 2005.
6 From a methodological standpoint it is possible to look at this as a natural experiment. After the hurricane, a large number of Baltic and Polish workers were hired to harvest the forests. The study examines the ways in which the forest owners, who interacted with guest workers, later expressed their attitudes towards immigrants and guest workers, in comparison with those forest owners who did not have any interaction with immigrant labourers/guest workers during the period.
Identification
To study differences in attitude formation it is necessary either to have two groups, study the same group over time or, ideally, to study the information from two groups over time. The impact of an intervention is, in the latter case, then explored by comparing these two groups. In this study we are looking at differences in attitudes towards immigrants/guest workers from Latvia, Estonia and Lithuania and Poland, and we will argue that studying two groups in the same period in time will, given our research design, make it possible to gauge the difference in attitudes as a result of social interaction. First, we need to describe the conditions for estimating the impact of the "intervention" or "treatment" that in this study is social interaction.
Denote A=attitudes, d indicates social interaction (d=1) or no social interaction (d=0). The two periods of the study are denoted as t and t+1. In a difference in difference set-up the impact can be expressed as:
The first part of expression [1] measures attitude changes over time in the group that socially interacted with guest workers and the second part changes in attitudes over time for those that did not socially interact. Rearranging [1] gives:
The first part is thus differences between those who interacted and those who did not, after the intervention. The last part of expression [2] is sometime referred to as selection (i.e. differences between the two groups that existed prior to the hurricane). In our case we have information about the first part of expression [2] . Generally it would be impossible to interpret differences as an impact of social interaction since we do not have information about the selection process. However, we will argue that due to the circumstances around the set-up for our research the last part of expression [2] equals zero, which makes it possible for us to use [2] for measuring the total effect of social interaction. The rationale is as follows: The hurricane caused a severe shortage of labour supply. To take care of the timber, several forest companies and private forest owners had to rely on guest workers, mainly from the Baltic States and Poland. The situation was unique for several reasons. First, there was an active recruitment of guest workers. Second, recruitment was based on a special need by natives (Swedish forest owners). Third, there were no special policies to support integration; instead integration and social interaction were based on curiosity and the need for assistance. Fourth, the forest law states that if fallen timber has not been transported out of the forest by the 15 th of July there is a fine. The motive for this fine, and also the fifth reason for the situation being unique, is that by leaving fallen timber there is an increased probability that the timber will be attacked by the bark beetle, making the fallen timber useless and the remaining standing timber exposed to bark beetle attacks. Therefore we end up with a situation in which:
-forest owners in the region were randomly hit by the hurricane, -forest owners had little influence over the choice of workers, -no external sources encouraged social interaction, -there were few incentives to leave the fallen forest and wait for Swedish labour to be available.
Further, both at the time of the pilot study of the questionnaire and after data collection we confronted forest owners with the question of whether there was possibility to select a native work force. The forest owners' opinion is that they had very small or no possibility to influence the decision as regards work force. However, it could be argued that some forest owners hit by the hurricane are more likely to interact with guest workers than others. As the forest owners during the interviews conducted prior to sending out the questionnaire phrased it: If more than 10 years of future income from the forest is to be harvested in a short period, forest owners have high incentives to regularly inspect how this harvest is done, especially if an unfamiliar work force is used. Of those who stated that the hurricane had large income effects, all but one (97 percent) stated that they had interacted with their guest workers and among those who stated that the income from foresting was affected to some degree, 85 per cent had interacted.
To summarise; we have no possibility to prove that no selection existed. However, given the pre-conditions and the situation for forest owners stated above, we argue that it is reasonable to assume that no selection existed regarding preferences for social interaction. In short: social interaction is a function of being hit by the hurricane, and being hit by the hurricane is random. In model terms this gives that and that that the evaluation problem is reduced to [3]:
[3]
i.e. the total effect is the observed effect obtained by comparing the attitudes of those that did interact with the attitudes of those that did not interact.
That is, we will claim that observed differences between the two groups of forest owners can be interpreted as a treatment effect, i.e. the effect on attitudes caused by social interaction.
The survey and the data
The survey was administered through a postal questionnaire to 500 randomly chosen forest owners in the province of Småland. Since we did not have information about who had been hit by the hurricane and who had not, we received replies from both parties. The total reply frequency was about 58 per cent but due to internal missing data we end up with a sample of 228 answers that contains all information necessary for the analyses performed. Among those that completed the questionnaire, 107 (47 percent) stated that they had interacted with the Baltic and Polish workers, mainly through work but also through letting out rooms and houses etc.
The questions were constructed to capture attitudes towards a specific set of dimensions and we used the existing literature and variables in accordance with the European Social Survey as a starting point. The first set of questions relates to employers' willingness to employ foreign labour in a crisis situation, compared to willingness to hire Swedish labour in the same situation. The factor thus concerns priorities regarding extraction of fallen forest, related to time and space. The second set of questions, or items, captures variation in willingness to employ foreign labour, in terms of tax or non-tax conditions. The third set of questions relates to the dimension of long-term prospects and is about offers of fixed employment, in addition to offers of seasonal and part-time work. The fourth set of questions was constructed to capture general risk experienced. This dimension concerns labour immigration as a possibility or a threat for the Swedish labour market. The fifth dimension is specific risk experienced. In contrast to general risk, this dimension captures employers' views on, for example, communications difficulties as a working environment risk. Finally, helpfulness/solidarity shows whether or not the employer had been helping migrants/guest workers to obtain work or residence permits, and helping them to adjust to Swedish society. The questions, or items, used on the questionnaire are formulated as a number of statements to which the respondent is asked to express agreement or disagreement on a five-point scale. Before the questionnaire was sent out an on-site pilot study was conducted.
Results
We have divided the results into two parts. We begin by using factor analysis to classify and identify those latent variables that comprise different attitudes. Given this identification we then use regression techniques to determine whether or not there are individual characteristics that explain the variation in identified 'attitudes'. Our main variable is 'social interaction' with Baltic and Polish immigrants and guest workers.
Identification of attitudes
Since the focus of this study is differences in attitudes, we need an instrument for identifying their underlying aspects. In the survey we had 15 items representing different aspects of attitudes towards Baltic and Polish immigrants and guest workers. Our first task is to identify any latent variables that may represent different types of attitude. This is done by using factor analysis. To determine the number of factors we use the standard procedure and split the dataset into two subsets consisting of 50% of the sample in one sub-sample and 50% in another. Explorative research is then conducted on one of the samples while the second sample is used to confirm these results. After the number of factors is determined we use re-sampling (bootstrap) to compute standard errors for factor loadings.
7 To determine what item should be included in the interpretation two criteria are used: Firstly the factor loading should be significantly different from zero; secondly, individual factor loading should have a large impact on the latent factor. For the last condition a threshold of a factor loading above 0.6 is used. The result of this analysis is presented in Table 1 and a translation of the items extracted as well as the correlation matrix is presented in the Appendix. Varimax rotation number of factors is determined by the Eigen value criterion. 500 bootstrap samples are used.
In Table 1 factor loadings indicated in bold fulfil both conditions, i.e. they are significant and have a factor loading above 0.6. The four-factor model obtained by the analysis explains almost 60 percent of the variation in the data and the factor pattern is quite strong and according to the criteria's set-up no item load on more than one factor. The first factor loads 7 To use a bootstrap procedure on factor analysis was first introduced in Ichikawa and Konishi (1995) and further developed by Reichwein-Zintek and Thompson (2007 on items 2, 10, 12, 13, 14, and 15 and we interpret this factor as more of general attitudes towards guest workers from the Baltic States and Poland. The factor points to whether the forest owner distinguishes between the groups of Swedish and Baltic and Polish workers when it comes to hiring staff and to having them perform duties together. We use the label general immigrant attitudes for this factor. The second factor, loading on items 5, 6, 7, and 9 can be interpreted as attitudes towards the labour market and its institutions. This factor reflects the respondent's views on the need for immigrants and guest workers on the labour market and on increased immigration of labour. It also points to views regarding rights and privileges on the labour market and whether they should be the same for Swedish workers and immigrants/ guest workers. Further, it concerns working environment requirements and wages. This factor is labelled labour market attitudes. The third factor loads on items 1, 3, and 4 which pertain to labour market performance and work morale. The fourth factor loads on items 8 and 11 which are questions relating to industrial relations attitudes.
Differences in attitudes
Given the different attitude dimensions above, we turn to the main question of our study: Does social interaction change attitudes? To investigate this question we use linear regression analysis. Our dependent variables are the identified factors, and their values are the factor scores and our aim is to explain the variation in these factors with the use of both economic as well as non-economic variables. The explanatory variables are presented in Table 2 . The main variable of concern is the indicator for social interaction. Social interaction is defined in a broad sense and could imply that the respondent had worked together with guest workers, rented out housing, visited guest workers in the forest, etc. 8 Of the 228 persons that answered the questionnaire around 47 percent had interacted with guest workers in some form. As pointed out by e.g. Facchini and Mayda (2008) differences in attitudes can be related to both economic and non-economic factors. We therefore include such variables as controls. The average age is quite high, about 58 years among those who interacted and 61 for those who did not interact. The education variable indicates a person's highest education. Thirty-four percent of those who 8 To investigate robustness we also performed analysis on a sub-sample consisting of those who stated that they worked together with guest workers, which is a much narrower definition of social interaction. There are no qualitative differences between those results and the results presented here. interacted have upper secondary school and 28 percent have a university degree. Among those who did not interact 32 percent had an upper secondary school degree and 26 percent a university degree. Even though the overall differences are small, gender seems to make a difference when it comes to social interaction. Significantly fewer women than men interacted with the guest workers. In fact, as few as 19 percent of the females who answered the questionnaire had interacted with the Baltic and Polish workers. An explanation for this might be that forestry is still a male-dominated occupation and females rarely have the main responsibility for silviculture. We also have a variable indicating whether the respondent had children living at home. Thirty-two per cent of those who had interacted and 22 percent of those who not had interacted had children at home. Income is measured on a 7-grade scale in 50,000 SEK intervals and treated as a semi-continuous variable. The average (around 4) indicates an income in the range of 250,000-300,000 SEK (app. $42,000-$50,000). We also have an indicator for the respondent's total holding of forest. This indicator takes the value 1 if a person has a forest in excess of 200 acres. A higher percentage of forest owners who interacted with guest workers had 'large' forests. Finally, we control for the fact that the person is living in the province of Småland. Among those who interacted 88 percent are living in this province and the figure for those who did not interact is 82. Thus, as expected, living close to the forest increases the probability of social interaction with guest workers. In Table 3 we present the results of our analysis. 
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interacted to a larger extent agrees with the statement in the questionnaire. For factors 1 and 3 this also means a more positive attitude in terms of the different dimensions. For factors 2 and 4, "strongly agree" is interpreted as that the forest owner's attitude is more negative.
For the factor that represents general attitudes towards immigrants we do not have any effect of social interaction, i.e. there is no difference in the general attitude towards labour immigration/guest workers based on social interaction. It is apparent, however, that a respondent with a university degree and relatively large forest holds a more positive attitude. Since we have modelled the impact of age as non-linear the coefficients are not interpretable directly. Computing the marginal effect at the mean age in the sample, 59 years, reveals a slightly negative impact of age. The computed marginal effect is -0.014, however, not significant. We do not have any social interaction effect for the factor that represents labour market attitudes. The items that comprise this dimension focus more on problems with guest workers. Thus a positive sign means less positive attitudes. The variation regarding this dimension is poorly explained by the variables at hand. Only six percent of the variation in this attitude dimension is explained by the variables. The only variable that significantly influences this attitude dimension is the variable indicating a university degree. As noted above, the negative sign for university degree should be interpreted as that having a university degree increases positive attitudes towards guest workers.
The factor representing performance and work morale is to a large extent explained by the variables. More than 22 percent of the variation in the factor is explained by the covariates, despite the fact that only three variables are significant: social interaction, gender and forest size. The coefficient for the social interaction indicator is strongly significant and is interpreted as that persons who interacted have a more positive attitude towards guest workers regarding performance and work morale. There is a surprisingly large negative effect for gender, which here indicates that females hold a less positive attitude towards guest workers with respect to the performance and work morale dimension. Finally, having a relatively large forest implies, even this surprisingly, less positive attitudes.
As for the labour market attitudes factor, the variation in the industrial relations factor is poorly explained by the covariates. Only 2 percent of the variation can be explained. One variable, however, significantly influences this factor, namely having a university degree. It should be noted that this variable should also be interpreted in the opposite way, i.e. having a university degree implies a less negative attitude relating to industrial relations and guest workers.
Conclusion and concluding remarks
The aim of this study has been to investigate if social interaction between immigrant/guest workers and natives can influence natives' attitudes on different work related dimensions.
To identify the impact we use hurricane 'Gudrun' as a natural experiment. By using a factor analysis we extracted four attitude dimensions: general immigrant attitudes, labour market attitudes, performance and work morale attitudes and industrial relations attitudes. In the second step of the analysis the aim was to explain the variation in attitudes between differ-ent individuals by regressing the extracted latent attitude dimensions on different individual characteristics, including an indicator of social interaction.
No evidence was found regarding social interaction and the attitude dimensions general immigrant attitudes, labour market attitudes, and industrial relations attitudes. However, social interaction has a significant impact on the attitude dimension performance and work morale attitudes. Forest owners who had interacted with guest workers became more positive in their attitudes relating to performance and work morale. Thus, our study supports earlier empirical studies of the inter-group contact hypothesis. The study shows that in this specific case, social interaction is a significant factor in attitude formation. Since theory points to attitudes of inhabitants as important for integration, it is reasonable to suggest that more positive attitudes improve the prerequisites for quicker integration. A reasonable policy suggestion in this connection might be to make it easier for immigrants and guest workers in different work related aspects, if Sweden is to attract labour migrants from adjacent countries. The obstacles on the Swedish labour market that exist today in terms of attitudes will, assuming the results from this study correspond with the larger setting, gradually fade away and enable the indispensable networks of immigrants to establish and promote further immigration. 
